Homocysteine enhances impairment of endothelium-dependent relaxation and guanosine cyclic monophosphate formation in aortae from diabetic rabbits.
Both diabetes mellitus and hyperhomocysteinaemia are risk factors for cardiovascular disease and are associated with impaired endothelial nitric oxide and with excess superoxide formation. To explore potential vasculopathic interactions between these risk factors, the effect of homocysteine on endothelium-dependent relaxation and cyclic GMP formation was investigated in aortae from diabetic rabbits. Rabbits were rendered diabetic by intravenous injection of alloxan. Six months later, the aortae were excised, cut into rings and mounted in an organ bath for isometric measurement of acetylcholine-evoked relaxation in rings pre-contracted with phenylephrine. Cyclic GMP formation by aortic rings after stimulation with acetylcholine, calcium ionophore A23187 and sodium nitroprusside was assessed using radioimmunoassay. The effect of homocysteine on these parameters was then studied. Ach-evoked relaxation and cyclic GMP formation induced with acetylcholine and calcium ionophore A23187 were impaired in aortae from diabetic rabbits compared with the control rabbits, effects that were reversed with superoxide dimutase (SOD) and augmented by 10-100 micro mol/l homocysteine, an effect again reversed by SOD. These data show that the bioavailability of nitric oxide is reduced in aortae from diabetic rabbits due to excess production of superoxide, an effect augmented by homocysteine. These results indicate that patients with diabetes mellitus could be susceptible to homocysteine-mediated angiopathy at lower concentrations than those that promote vasculopathy in non-diabetic patients.